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COMPLETE SPECIFICATION 
Condenser Pressure Regulating System 



We, Alco Valve Company, a corporation 
organized under the laws of the State of 
Missouri, United States of America, of 865, 
Kingsland Avenue, St. Louis 5, Missouri, 
United States of America, do hereby declare 
the invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following state- 
ment: — 

This invention relates to refrigeration appar- 
atus, and more particularly to a novel control 
for regulating the flow of cooling fluid through 
a condenser as determined by the pressure 
differential between the high and low sides of 
the refrigerating system. 

The present invention is concerned pri- 
marily with those refrigeration systems having 
a condenser which is subjected to variations 
in ambient temperature. Such a condenser 
would be for instance of the air-cooled type 
which is located outside, and is" subjected to 
cold weather conditions. The principal object 
of the invention is to control the cooling 
fluid flow through such a condenser whereby 
there will be an efficient operation of the re- 
frigeration system even in extremely cold 
climatary conditions. 

A specific object of the invention is to 
provide a flow control in a refrigeration system 
for bypassing the flow of refrigerant across 
rather than through the condenser as deter- 
mined by the pressure differential between the 
high and low pressure sides of the system. 
According to the invention, therefore, there 
is a conventional three-way valve inserted 
into the refrigeration system between the 
compressor and the condenser. There is a high- 
pressure inlet to the valve from the compres- 
sor, and two outlets from the valve : one to the 
condenser and one bypassing the condenser 
leading directly into the receiver. The valve is 
spring-urged in a direction tending to close 
off the outlet to the condenser. The valve piston 
is also connected to the low pressure side of 



the system (following the evaporator), and this 
low pressure into the valve aids the previously- 
mentioned spring in tending to close the out- 
let to the condenser. The force tending to close 
the oudet to the bypass line, and therefore 
open the outlet to the condenser, is the pres- 
sure in the condenser itself. Thus it can be 
seen that the system changes which will 
affect the position of the valve are the pres- 
sure in the condenser compared to the pres- 
sure out of the evaporator, and the difference 
must be such that the valve will open toward 
the condenser before fluid will pass through 
the condenser. The valve will also modulate 
through various ranges of the above-described 
pressure differential. 

A special object of the present invention 
is to provide a pressure differential control 
for regulating the flow of fluid through the 
condenser of a refrigeration system wherein 
the control is effectively determined by the 
pressure~dw~across "the "expansion— dcvice.- 
Since the pressure through the condenser 
remains substantially constant, and likewise 
through the evaporator remains substantially 
constant, the pressure differential which is 
measured and which controls the operation of 
the valve is quite accurately the pressure drop 
across the expansion device. Inasmuch as it is 
the expansion valve which deterrnines the 
proper functioning of the evaporator, the im- 
portance of this object will be readily appre- 
ciated. 

A further object of the present invention 
is to provide a valve for controlling the pas- 
sage of fluid through a condenser which is 
not subject to fatigue-like problems. This 
object is accomplished by the provision of a 
valve which does not rely upon hermetic seal- 
ing of the valve element, and which is there- 
fore not subject to fatigue failure under the 
variety of high-pressure conditions and severe 
pressure discharge pressure pulsations. 

Another object of the invention is to pro- 
vide a piston-operated valve which is not 
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limited in stroke, so that all size valves may 
be directly operated without the necessity 
for a pilot valve on large-size installations. 
Still another object of the invention is to 
5 provide an improved means for effecting hot 
gas defrosting of the evaporator. 

Other objects and advantages will be appar- 
ent from the more detailed description of 
the invention to follow. 
10 The drawing is a schematic illustration of 
the invention showing a preferred valve 
arrangement positioned between the compres- 
sor and condenser, with a bypass line con- 
nected after the condenser. 
15 The refrigeration system is comprised of 
the usual components, namely, a compressor 
10, a condenser 11, a receiver 12, an expansion 
device 13 and an evaporator 14. The valve 
toward which this invention is directed is indi- 
20 cated at numeral 15. 

There is a pipe 16 connecting from the com- 
pressor to tie high-pressure input side of 
the valve 15. A pipe 17 connects from one 
outlet 18 of the valve to the condenser 11. 
25 Another pipe 19 connects from the other out- 
let 20 of the valve 15 to a pipe 21, which 
latter pipe connects the condenser and the 
receiver 12. 

A pipe 22 connects the receiver to the ex- 
30 pansion device 13, and another pipe 23 con- 
nects the expansion device 13 to the evapora- 
tor 14. The evaporator 14 is connected to the 
input side of the compressor by a pipe 24. 
Referring to the valve 15, it can be seen 
35 that the valve is illustrated as comprising a 
single, double-faced piston 25 adapted to alter- 
nately close on opposed valve seats 26 and 27. 
„ Anjmoerforate_cup_28_is„ cormected_to_one. 
end of* the piston 25. A compression spring 
40 29 tends to bias the piston 25 against the 
left-hand seat 26 (which may be called the 
condenser seat). The end of the valve 15 hav- 
ing the cup 28 is also connected by a pipe 30 
to the low-pressure side of the system, that 
45 is to the pipe 24 following the evaporator 14. 
In the operation of the system, the com- 
pressor feeds the refrigerant at a high pres- 
sure, in a conventional manner, toward the 
valve 15. If the temperature in the condenser 
50 is sufficiently high, the pressure attendant that 
temperature in die pipe 17 will be higher than 
the forces of the spring 29 and the low pres- 
sure in the pipe 30. This will cause the piston 
25 to seat upon the bypass seat 27, closing 
55 the bypass" line 19 so that all 
of the refrigerant will pass through 
the pipe 17 to the condenser. Under these 
conditions, the operation of the system is con- 
ventional. The condensed refrigerant is ex- 
60 panded in the expansion device and then is 
passed through the evaporator, thereby cool- 
ing the air which passes across the evaporator. 

The expansion device can properly operate 
only if there is a sufficient pressure applied 
65 to its input. This pressure will not be ade- 



quate if the condenser is cooled to such a low 
temperature that its pressure is extremely 
low. In addition to the lack of sufficient driv- 
ing pressure across the valve, there may be 
sufficient temperature rise through the pipe 70 
21 leading from the condenser to the expan- 
sion device that vaporizing of the refrigerant 
takes place before it reaches the expansioa 
valve. This vapor occupies a considerably 
larger volume than the liquid refrigerant from 75 
the condenser and upsets the operation of the 
expansion device upon the liquid refrigerant. 
The purpose of the bypass 19, therefore, is to 
permit the refrigerant to bypass the condenser 
when the pressure in the condenser is so low 80 
as to create the above-mentioned problems. 

Opposing the force of the pressure in the 
pipe 17 which tends to move the piston 25 
to the right against the bypass seat 27 is the 
combined force of the spring 29 and the pres- 85 
sure in the pipe 30. Since the pipe 30 is 
connected to the low-pressure side of the sys- 
tem following the evaporator (and the expan- 
sion valve), the pressure in that pipe will 
always be low. Under normal operating con- 90 
ditions, the pressure in the pipe 17 will be 
sufficiently high to overcome the combined 
pressures of the spring 29 and the pipe 30 
to maintain the piston 25 seated upon the 
right side (bypass) valve seat 27. However, 95 
in conditions of low ambient temperature 
whereby the temperature of the refrigerant 
within the condenser is lowered below a 
predetermined critical value, the pressure in 
the pipe 17 will drop. If the pressure in the 100 
pipe 17 is below the pressures of the spring 
29 and the pipe 30, the piston 25 will move 
„ to„the Jeft -toward the seat-26, Ls that-case, 
refrigerant can flow through the bypass line 
across the expansion valve and through the 105 
compressor without passing through the con- 
denser. 

Of course, all positions of the valve between 
the condenser and bypass seats are possible. 
In fact, the valve will always modulate until 110 
it reaches a condition of pressure balance. 
Thus there may be many operating conditions 
under which there will be flow both through 
the condenser and through the line bypassing 
it. 115 

Various changes and modifications may be 
made in this invention as will be readily appar- 
ent to those skilled in the art. Such change 
and modifications are within the scope of 
this invention as defined by the claims 120 
appended. 

WHAT WE CLAIM IS:— 

1. A refrigeration system having a compres- 
sor, a condenser, an expansion device and an 
evaporator piped in series, comprising control 125 
means for sensing the pressure drop between 
a point downstream of the compressor and up- 
stream of the expansion device and a point 
downstream of the expansion device but up- 
stream of the compressor, and the valve means 130 
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operated by the sensing means for regulating 
the flow of refrigerant through the condenser 
in proportion to that pressure drop. 

2. A refrigeration system according to Claim 
1, wherein the valve means comprises a valve 
housing connected in the pipe between the 
compressor and the condenser and having 
a pipe bypassing the condense*, valve means 
in the valve movable to extreme positions 
for alternatively blocking the flow of refriger- 
ant to the compressor and to the bypass pipe, 
and movable between the extreme positions 
for restricting the flow to both in various pro- 
portions. 

3. A refrigeration system according to Claim 
1, wherein die valve means comprises a valve 
housing having an inlet connected to the 
pipe from the compressor, a first oudet con- 
nected to the pipe to the condenser and a first 
valve seat between the inlet and the first 
outlet; said valve further having a second 
outlet connected to the pipe from the 
condenser outlet and a second valve 
seat between the outlet and the second out- 
let; a valve between the seats, and the control 
means comprises a piston connected to the 
valve to move it between the seats and into 
positions selectively sealing each one of the 
valve outlets from the valve inlet; the oppo- 
site sides of said piston being connected to 
{receive pressures from points respectively 
above and below the expansion device. 

4. A refrigeration system according to Claim 
3, wherein a yieldable force means acts to 
urge the valve away from the second seat. 

5. A refrigeration system according to Claim: 
1, wherein' the condenser has an inlet and 
an outlet piped to an? expansion device, the 
expansion device being piped to an evaporator, 

40 —the evaporator having an - outlet -adapted - for 
connection with a compressor, there being 
one pipe connected to the condenser inlet 
and a second pipe connected to the condenser 
outlet, said valve means being adapted to regu- 
late the relative rate of flow through said latter 
two pipes and said valve operating means in- 
cluding pressures-responsive means connected 
across the expansion device, to move in res- 
ponse to pressure drop thereacross. 

6. A refrigeration system according to Claim 
5, wherein the valve means and the valve- 
operating means are contained in a housing 
and wherein said valve operating means com- 
prises a slidable piston. 
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7. A refrigeration system according to Claim 55 
5, wherein the valve-operating means includes 

a movable wall subjected on one side to means 
to increase flow to the condenser on rise of 
pressures corresponding to condenser pres- 
sures acting to move the ivalve^ and on the 60 
other side to pressures corresponding to evap- 
orator pressures, and includes a yieldable 
force means acting in opposition to die pres- 
sures on the one side of the wall as aforesaid: 

8. A refrigeration system according to Claim 65 
5, further comprising a receiver, interposed 

in the circuit upstream of the expansion device 
and downstream of the condenser and the 
second pipe. 

9. A refrigeration system having a compres- 70 
sor, a condenser, an expansion device and an 
evaporator piped in a closed series; a bypass 
around the condenser; valve means to propor- 
tion flow between the condenser and bypass; 
pressure responsive valve operating means 75 
operable in response to a predetermined differ- 
ence in pressure upstream and downstream 

of the condenser; and means connecting the 
valve operating means to the valve means to 
cause the valve to move in response to the 80 
said pressure difference and to bypass the cor*- 
denser to maintain a predetermined minimum 
difference in pressures between a point up- 
stream of the expansion valve and a point 
downstream thereof. 85 

10. A method for regulating the rate of flow 
through the condenser of a refrigeration sys- 
tem having a compressor, a condenser, an ex- 
pansion device and an evaporator, piped in 
series, which comprises the steps of sensing 90 
the pressure drop of the refrigerant between 
points upstream and downstream of the expan- 
sion device and restricting the flow cf fluid 

-through-^ de 

creases in the pressure drop sensed. 95 

11. A refrigeration system substantially as 
herein described with reference to the accom- 
panying drawing. 

12. A method of regulating the rate of flow 
through the condenser of a refrigeration sys- 100 
tern, substantially as herein described with 
reference to die accompanying drawing. 

A. A. THORNTON & CO., 
Chartered Patent Agents, 
Northumberland House, 
303/306, High Holborn, London, W.C.1, 
For the Applicants. 
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/ SHEET Tfcfc drawing is a reproduction of 
the Original on a reduced scale. 
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